A functional Ag-TiO2 nanocomposite solar selective absorber with antimicrobial activity by photochemical reduction process.
A functional nanocomposite coating developed by wet chemical route in a photochemical reduction process will be a good candidate for low temperature solar thermal application. The low-temperature curable cermet comprises of two different type of nanoparticles, generated by photocatalytic reduction of silver ions under the sunlight with the aid of crystalline TiO2 (~8 nm) nanoparticles. The optimized base absorber layer of Ag-TiO2 nanocomposite exhibited absorptance (α) of 0.90 and emittance (ε) of 0.18 at 200 °C. Further to improve the optical properties a second layer of MgF2 has been added to get high selective (α/ε = 0.93/0.19 at 200 °C) nature. In addition, the coating was demonstrated to possess an antimicrobial activity against both Gram-negative and Gram-positive bacteria. The presented work will provide a new insight into the spectrally selective absorbers and its antimicrobial nature, which may useful for water disinfection, hot water, industrial heating and swimming pool applications.